called pCS2-puro. Second, digest and subclone sgRNA/Cas9 cassette of px330 into pCS2-puro by AflIII and NotI.
Targeting vector
To construct donor vector, we amplified chromosome sequence flanking the stop codon of Tbx3 locus as homology arms. When designing primers for amplifying 5'-homologous arm, we introduced degenerate bases to remove CRISPR targeting site within the donor vector. Through fusion PCR, eGFP was fused with 5'-homologous arm preceded by a 2A self-cleavage peptide.
Mouse ES cell in vitro culture, differentiation, and electrotransfection
G4 (129×C57BL/6) ES cells (from Nagy Lab) were grown and maintained in previously published methods with a little modification (George et al., 2007) . We cultured ES cells in Dulbecco's Modified Eagle Medium (DMEM) with high glucose (Invitrogen), supplemented with 15% ES cell-grade FBS (Gibco), 2mM GlutaMAX, 1mM sodium pyruvate, 2mM nonessential amino acids, 0.1mM 2-mercaptophenol, 1000units/ml Leukemia Inhibitory Factor (Millipore), 3µM CHIR99021 and 1µM
PD0325901 (2i).
For differentiation, we use standard embryonic bodies (EB) formation method. ESCs were cultured in non-adherent conditions at a density of 1×10 5 cells/ml for 2 days on a rotator with 40 rpm. The formed EBs were cultured on plated coated with gelatin for another 5 days before detection lineage markers with immunofluorescence staining.
Electrotransfection was performed using Nucleofector Kits for Mouse Embryonic Stem Cells (Lonza) following manufacturer's protocol.
To yield Tbx3-2A-GFP cells, 2×10 6 cells were transfected with 3µg CRISPR/Cas9 expression plasmid and 1µg donor plasmid using A-030
program. If need drug selection, 2µg/ml puromycin was added 24 hours post transfection and removed 3 days post transfection.
T7 endonuclease I assay and indel rate analysis
G4 cells were transfected with plasmid DNA as described above and harvested 2 days post transfection. Genomic DNA of 2×10 6 cells were extracted using DNeasy Blood & Tissue Kit (Qiagen) following manufacturer's protocol.
Genomic region flanking targeting site was amplified using high-fidelity DNA polymerase (TransGen Biotech), and the product was purified with QIAquick PCR Purification Kit (Qiagen) following manufacturer's protocol. A total of 400ng of the purified PCR product was mixed with 2µl NEBuffer 2 (NEB) and ultrapure water was added to a final 20µl volume. Heteroduplex were formed using a Thermocycler in following program: 95º C for 10min, 95º C to 85º C ramping at -2º C /s, 85º C for 1min, 85º C to 75º C ramping at -0.3º C /s, 75º C for 1min, 75º C to 65º C ramping at -0.3º C /s, 65º C for 1min, 65º C to 55º C ramping at -0.3º C /s, 55º C for 1min, 55º C to 45º C ramping at -0.3º C/s, 45º C for 1min, 45º C to 35º C ramping at -0.3º C/s, 35º C for 1min, 35º C to 25º C ramping at -0.3º C/s, 25º C for 1min. After heteroduplex formation, add 0.5ul T7 Endonuclease I (NEB) and hold at 37º C for 1 hour. The digested products were analyzed by 10% polyacrylamide gel run in 1×TBE. The indel rate was calculated with ImageJ software. paraformaldehyde/PBS for 30min at room temperature with shaking, and permeabilized with PBS containing 0.2% Triton X-100 for 30min at room temperature. Next, to avoid non-specific reaction, the ES cells were blocked with PBS containing 5% serum for 1 hour at room temperature, cells were incubated overnight at 4º C with primary antibodies against Tbx3 (sc-17871, Santa Cruz), Oct4 (sc-5729, Santa Cruz), Nanog Injected embryos were cultured to develop into blastocyst in vitro as described above.
FACS analysis and ESC

Embryo transfer
We used CD1 females mated with vasectomized CD1 males as recipients for injected embryos. We usually prepared two kinds of recipients which were 2.5dpc and 0.5dpc, depending on the development stage of injected embryos. For blastocyst stage, twelve to fifteen embryos were transferred into uterus of 2.5dpc pseudopregnan CD1 females and morula stage embryos into oviduct of 0.5dpc recipients.
Southern blot analysis
Genomic DNA of cells and tails of mice were extracted using the method of phenol-chloroform extraction. A total of 5µg genomic DNA was separated on a 0.7% agarose gel after digested by BglII (NEB), and then transferred to a nylon membrane (Roche) and hybridized with PCR based Dig(Roche)-labeled probes.
Immunohistochemistry
After fixation in 4% PFA, the embryo was dehydrated in a series of grade ethanol, embedded in paraffin and cut into section. Heat induced epitope retrieval was performed using citrate buffer (pH 6.0). For detection of GFP, we use anti-GFP rabbit monoclonal antibody (2956S, Cell Signaling) at 1:200 dilution rate.
Real-time (quantitative) PCR
Total RNA was extracted using RNeasy Mini Kit (Qiagen) in accordance with the mannufacturer's protocol. cDNA were synthesized with oligo-dT primer by M-MLV Reverse Transcriptase Kit (Promega).
Q-PCR reactions were performed using the SYBR Green I Master Mix and LightCycler 480 (Roche). Gene-specific primers for Q-PCR can be found at previous study (Han et al., 2010) .
Prediction and detection of potential off targets
We screened potential off target sites around the mouse genome (mm10) with CasOT software (Xiao et al., 2014) based on the role: screened potential target sites allowing for up to three base pair mismatches compared with sgRNA and the other three different PAM in the first base pair . Genomic DNA regions around potential off target sites were amplified, purified and analyzed by T7EN I analysis as described above.
Statistical analyses
Student's t-tests were used to compare differences between any two groups. Table S1 . Off-target Analysis, Related to Figure 1 and S3.
Mismatches between potential off-target site and on-target sequence are shown in lower-case, boldface and underlined. Sequence of PAM and sgRNA is separated by hyphen. Coordinate shows the location of potential off-target site in mice genome. Indel mutation frequencies in targeted mice were calculated by T7EI assay. OT indicates off-target; /, not tested. Table S2 . Oligonucleotides used for constructing sgRNA expression vector Table S5 Oligonucleotides used for off-targeted analysis 
